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Description 



The invention is directed to a cutting insert 
according, to the preamble of claim 1 (see US-A-3 
688 366). 

Cutting inserts are well known and a large 
percentage, of them are of the throw away design 
Such inserts are detachably clamped on a holder 
and then are discarded when they become dull or 
chipped. 

The inserts must be securely and accurately 
held in place within an insert holder during the 
cutting operation. This is especially true when the 
inserts are employed with numerically controlled 
machines, which depend for accuracy upon an ac- 
curately located and firmly supported insert. When 
the inserts are of a substantial area, it is possible to 
fix the insert both accurately and firmly within the 
pocket of a toolhoider by providing the insert with a 
central hole and the toolhoider with a pin-type 
clamping device. In other cases, such inserts may 
be held in place by a top clamp. Examples of such 
holders are found in US-A-3, 754.309- 3 399 442 
and 3,762,005 and GB-A-1, 363,542. 

Several toolholding systems designed to work 
in cooperation with specific insert configurations 
are available in the metal cutting industry. One 
example of such a system is the TOP NOTCH 
brand toolhoider and insert combination which is 
known from US-A-3,754,309 and which is manufac- 
tured and sold by Kennametal Inc.. This style of 
insert which is characterized by a diagonal notch is 
retained in a three-sided toolhoider pocket by 
means of a clamp arrangement which engages 
both the notch in the insert and a diagonal recess 
in the toolhoider body. ' 
, v.- Another, example of a dedicated toolholder-in- 
sert system is marketed by the Greenleaf Corpora- 
tion of Saegertown, Pennsylvania. This system em- 
ploys a toolhoider with a female "V shaped seat in 
which an insert with a corresponding male "V" 
bottom is retained by a clamp adjustably held in 
the toolhoider. Iscar Tools LTD., markets a similar 
toolhoider with a female "V" shaped seat in which 
an insert with a corresponding male "V" bottom is 
retained. Iscar also a markets a toolhoider with an 
insert-pocket wedge geometry having a female "V" 
shaped seat on the bottom and a male "V shaped 
seat on the top. An insert with corresponding male 
and female "V" shaped bottom and top portions is 
passively retained in the pocket. No adjustable 
clamping arrangement is provided in the Iscar tool- 
holder. 

The main object of metal machining is the 
shaping of the new work surface. Much attention is 
paid to the formation of the chip during the machin- 
ing process, even though the chip is a waste prod- 
uct. This is because the consumption of energy 



occurs mainly in the formation and movement of 
the chip. Also, a chip can turn back into the work- 
piece and damage the machined finish thereof. 
This represents a significant problem, for example 
5 m machining aluminum wheels in the automotive 
industry or when deep grooving, profiling or cutting 
off any material, including synthetics, that produce 
a continuous chip. Moreover, in certain metal cut- 
ting operations it has' been found that the chips can 
to cause excessive wear and/or damage to the clamp- 
ing arrangement and/or toolhoider. Thus an essen- 
tial feature of any metalcutting operation is effec- 
tive chip control. A principal class of chips is the 
discontinuous chip which has the practical advan- 
tage of being easily cleared from the cutting area. 
While some metals and alloys generate discontinu- 
ous chips during cutting operations, many do not It 
is therefore very desirable to produce discontinu- 
ous chips during a cutting operation, regardless of 
20 the metal or alloy of the wbrkpiece. 

. It has been a common practice to place a 
mechanical chip breaking member between the 
insert and the clamp securing the insert to the tool 
in order to provide at least a degree of chip control 
25 during the cutting operation. This arrangement 
presents the obvious drawback of increasing the 
effective area necessary for metal cutting oper- 
ations with a given tool. 

Because chip control is an important consider- 
30 ation in metal cutting operations, it has been a long 
standing objective in the art of metaJ cutting to 
develop improved chip control techniques for use 
with tools as well as improved designs for the 
cutting inserts. Among the improvements to the 
35 cutting insert are various chip control geometries 
which can be molded into the insert during manu- 
facture. These geometries include various depres- 
sions and elevations on the. surface of the insert 
US-A-3 688 366 discloses a cutting tool utiliz- 
-« mg a cutting insert having a transverse notch 
adapted for engagement by a hook shaped nose of 
a clamp bar. 

US-A-4 201 501 discloses a cutting tool secur- 
ing an insert having a cavity formed in the upper 
45 and front insert surface to receive a diamond or 
other tip material for machining. 

ft is an object of the* invention to provide an 
insert with improved chip control characteristics, 
ft is another object of this invention to provide 
so a method of manufacturing an insert incorporating 
advanced cutting tool materials and having im- 
proved chip control. 

ft is still another object of this invention to 
provide an insert with improved metal cutting capa- 
55 bilities when machining, for example, nonferrous 
and abrasive materials or other materials, including 
synthetics that produce a continuous chip. 
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It is yet another object of this invention to 
provide an improved chip control insert configured 
to cooperate with a clamping element of an insert 
toolholder. 

The invention as defined in appending claim 1 5 
provides a cutting insert with a unique configuration 
that results in improved chip control and metal 
cutting capabilities. This Cutting insert can be used 
in combination with a tool holder including a clamp- ■ 
ing arrangement substantially eliminating chip ero- 10 
sion of the clamp elements and chip congestion 
about the clamping elements. 

An embodiment of the cutting insert comprises 
an insert body with a first and second mounting 
end. A pair of substantially parallel side walls ex- 75 
tend between the first and second ends. A bottom 
wall includes means therein defining a bottom wall 
notch. The bottom wall notch is disposed in the 
insert body and substantially extends from the first 
end or cutting end to the second end or mounting 20 
end of the insert. A top wall of the insert body has 
a forward section, a middle section and a rearward 
section. The forward section in combination with 
the first or cutting end includes means defining a 
cutting edge disposed at a first elevation relative to 25 
the bottom wall of the insert body. The middle 
section includes means defining at least in part a 
top wall notch extending across substantially the 
entire insert body between the side walls. The 
bottom or trough of the top wall notch portion is 30 
disposed at a second elevation relative to the bot- 
tom wall. The rearward section is disposed at a 
third elevation relative to the bottom wall. The third 
elevation is less than the first elevation and greater 
than the second elevation. 55 

The top wall forward section of the insert body 
includes means defining a chipbreaker. The means 
defining the chipbreaker is formed during the man- 
ufacture of the insert as an integral portion of the 
insert body and is disposed at a fourth elevation 40 
relative to the bottom wall. This fourth elevation is 
greater than the first elevation. 

In one embodiment, the top wall forward por- 
tion means which defines the chipbreaker can fur- 
ther include means defining a slot adapted to re- 45 
ceive partially therein an advanced .metal cutting 
material such as, for example, a polycrystaliine 
diamond material or a polycrystaliine cubic boron 
nitride (CBN) material or a material of similar qual- 
ity. The polycrystaliine material is bonded to the 50 
top wall forward section of the insert body and the 
means defining the chipbreaker extends at least 
partially over the polycrystaliine material. The poly- 
crystaliine material defines a cutting edge and the 
means defining the chipbreaker may define in part 55 
a curvilinear surface. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The above as well as other features and advan- 
tages of embodiments of the invention will become 
apparent through consideration of the detailed de- 
scription in connection with the several drawings in 
which: 

Figure 1 is an isometric view of a cutting insert 
with chip control features and polycrystaliine 
cutting edge. 

Figure 2 is an exploded perspective view illus- 
trating a holder and clamping arrangement for 
use in combination with a cutting insert. 
Figure 3 is a plan view of the cutting insert with 
chip control features and polycrystaliine cutting 
edge. 

. Figure 4 is a side view of the insert with chip 
control features and polycrystaliine cutting edge. 
Figure 5 is a front elevational view of the insert 
with chip control features and polycrystaliine 
cutting edge. 

Figure 6 is a plan view of the holder with a 
cutting insert retained therein. 
Figure 7 is a side view of the holder with a 
cutting insert retained therein. 

DETAILED DESCRIPTION OF THE INVENTION 

A cutting insert with improved chip control fea- 
tures and metal cutting capabilities is isometrically 
shown in Figure 1 and generally indicated by the 
reference character 10. The insert incorporates a 
hard cemented carbide substrate and a cutting 
edge formed from an advanced cutting tool ma- 
terial. The insert 10 comprises an insert body 12 
having a first end 14 and a second end 16. The 
first end 14. is generally referred to as the cutting 
end and the second end 16 as the mounting end. A 
pair of substantially parallel walls 18 and 20 extend 
between the first and second ends. It will be noted, 
however, that the cutting end 14 has a slightly 
cylindrical shape on whole. However, while the 
cutting edge can be a curvilinear edge which is 
presented to a workpiece, the cutting edge can -be 
of. a geometry appropriate for deep grooving, pro- 
filing, parting or cutting operations. It should be 
appreciated that the specific cutting application for 
which the insert is to be used dictates the geome- 
try of the cutting edge and the cutting end 14 of 
the insert body. A bottom wall 22 includes therein 
means 24 defining a first notch disposed in the 
insert body 12. The notch means 24 extends from 
the first end 14 to the second end 16 of the insert 
body. The notch 24 defines an inverted V-shaped 
trough along the bottom wall 22 of the insert body. 
The insert body 12 includes a top wall portion 26 
•having a forward section 28, a central or middle 
section 30 and a rearward section 32. The forward 
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section 28, in combination with the first end 14 of 
the insert body, define a cutting edge 34. The 
cutting edge 34 is disposed at a first elevation with 
respect to the bottom 22 of the insert body: The 
middle section 30 includes means 36 defining at 5 
least in part a second notch extending substantially 
across the insert body from first side 18 to the 
second side 20. The bottom or trough portion of 
the notch 36 is at a second elevation relative to the 
bottom wall 22 of the insert body. The rearward w 
section 32 of the top wall 26 of the insert body is 
disposed at a third elevation relative to the bottom 
wall 22. The rearward section 32 is generally planar 
and perpendicular to the sides 18 and 20 of the 
insert body. The rearward section 32 of the top wall 75 
26 is at a third elevation which is less than the first 
elevation and greater than the second elevation. 

The insert body itself is manufactured accord- 
ing to techniques well known in the art of metalcut- 
ting insert manufacture. The insert body is prefer- 20 
ably a hard cemented carbide such as tungsten or 
titanium carbide or tungsten titanium carbide, or a 
cermet or a sialon material, for example. 

In the embodiment of Figures 1 through 5, the 
top wall 26 forward section 28 of the insert body 12 25 
includes means 38 defining a chipbreaker. The 
chipbreaker means is disposed at a fourth elevation 
relative to the bottom 22 of the insert body, which 
elevation is greater than the first elevation defined 
between toe cutting edge 34 and the bottom 22 of 30 
the insert body. The chipbreaker means 38 further 
includes means 40 defining a slot therein. In this 
embodiment of the insert of this invention, a poly- 
crystalline diamond material or a . polycrystalline 
cubic boron nitride (CBN) material or a material of 35 
similar quality (hereinafter referred to as poly- 
crystalline material) is bonded to the top wail for- 
ward section 28 of the insert body. When used in 
combination with the chipbreaker as shown, the 
slot 40 of the chipbreaker 38 is dimensioned so as 40 
to receive therein the rearward portion of the poly- 
crystalline material which is bonded to the top 
surface 28 of the insert body. This polycrystalline 
material 42 is manufactured separately from the 
insert body and later bonded thereto by, for exam- 45 
pie a brazing technique. In Figure 1 , both the 
cutting edge 34, defined by the polycrystalline ma- 
terial 42, as well as the chipbreaker means 38, are 
shown to have curvilinear edges or faces which are 
presented to a workpiece. It should be appreciated 50 
that the specific cutting application for which the 
insert is to be used dictates the geometry of both 
the cutting edge 34 and the chipbreaker means 38. 

The rear wall 16 of the insert body 12 can be 
made so as to have a clearance angle which facili- 55 
tates mounting of the insert and retention thereof in 
the toolholder. Additionally, the intersecting edge of 
the insert body bottom portion 22 side walls 18 and 



20 and rear end 16 can be beveled as at 44. This 
bevel 44 also enhances the ease of mounting and 
securing the insert within the toolholder. 

A toolholder for use with the insert described 
above is generally indicated by the reference char- 
acter 50. The toolholder 50 is in the form of a bar- 
like steel member 52 adapted for being clamped in 
a tool support of any suitable type. The holder 
means 50 has a first end 54, a second' end 56, a 
top surface 58 and a longitudinal mounting axis 
shown at 60. The first end 54 has a cutting insert 
receiving pocket 62. The receiving pocket has one 
end wall means 64 and a bottom wall means 66. 
The receiving pocket 62 is open on the other four 
sides. The bottom wall means 66 includes means 
68 defining a first engaging means. The engaging 
means 68 extends parallel to the longitudinal 
mounting axis along substantially the entire bottom 
wall 66 of the insert pocket 62. The engaging 
means 68 on which the cutting insert 10 is moun- 
ted is an inverted V-shaped portion. The inverted 
V-shaped portion, or male V, 68 mates with the 
female V-shaped portion 24 on the bottom wall 22 
of the insert body 12. The combined mating means 
68 and 24 cooperate to insure axial alignment 
along the longitudinal mounting axis 60 of the tool- 
holder 50. The end wall 64^ of the pocket 62 is 
dimensioned so as to cooperate with the clearance 
angle of the end wall 16 of the insert body 12. 

The top surface 58 of the holder 50 includes a 
recess 70 therein. The recess 70 is adjacent the 
insert receiving pocket 62 and is substantially per- ' 
pendicular to the longitudinal mounting axis 60. 

A clamp element 72 has a pair of dependent 
legs 74 and 76. One of the legs 76 defines a 
second engaging means which cooperates with the 
notch 36 in the top wall 26 of the insert body 12. 
The other of the legs 74 is adapted to cooperate 
with the recess 70 in the top surface 58 of the 
holder 50. 

Means are provided on the holder 50 to en- 
gage the clamp element and urge the clamp ele- 
ment toward the holder means. This holding and 
engaging means comprise a clamp screw 78 which 
extends through a hole 80 in the clamping element 
72 which is between the legs thereof and into a 
threaded hole 82 in the top surface 58 of the 
toolholder 50. When the insert is placed in the 
pocket, the clamp member is put in position, and 
screw 78 is tightened up, and the insert is pressed 
firmly against the bottom wall 66 of the insert 
pocket 62 while simultaneously being drawn toward 
end wail 64. The insert is thus fixedly clamped in 
the pocket in the holder and is accurately located 
therein by being urged against the walls of the 
pocket. As indicated above, alignment of the insert 
relative to the toolholder is effected by a combina- 
tion of the engaging means 68 on the bottom wall 
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of the pocket 62 and the means 24 defining the 
notch in the bottom wall of the insert body. The 
configuration of the toolholder's insert receiving 
pocket in combination with the configuration of the 
insert body results in a stable and repeatable insert 
location fcf presentation of the insert's cutting edge 
to the workpioce. Further, the infinitely variable 
changes n t*>e resultant forces acting on the cut- 
ting mscn do not adversely effect the location of 
the insert's cutting edge during metal cutting oper- 
ations. 

An alternative embodiment of the invention pro- 
vides o rrodlicjtion of tho cutting insert shown in 
Figure: 1 through 4 wherein the insert does not 
include tho poJycrysuiiino material. In this embodi- 
ment which is not illustrated herein, the insert body 
is of the configuration described in association with 
Figures 1 through 5 wrth the exception that the 
means 40 defining the slot n which the polycrystal- 
iine matenal ts mounted as well as the polycrystal- 
line material are not present In this embodiment, 
the cutting edge is defined by the forward section 
28 of the insert body. The cutting edge can be a 
curvilinear odgo which is presented to a workpiece 
as shown in the Figures or. for example, the cutting 
edge can be of a geometry appropriate for deep 
grooving, profiling or cutting operations. It should 
be appreciated that the specific cutting application 
for which the insert is to be used dictates the 
geometry of the cutting edge. 

Turning now to Figures 6 and 7, a plan view of 
the toolholder with the alternative embodiment of 
the cutting insert retained therein is shown in a 
plan and side view respectively. As can be clearly 
seen in Figures 6 and 7, the first end 54 of the 
toolholder 50 is of a dimension which is signifi- 
cantly less in width than the remainder of the 
toolholder body. As can clearly be seen in the plan 
view, the cutting edge of the insert is of a greater 
width than the width of the insert body and the 
toolholder pocket 62. This configuration provides 
clearance between the toolholder and the work- 
piece when engaged in cutting operations. A par- 
ticularly unique feature of the combined cutting 
insert and toolholder is the low profile of the clamp- 
ing element with respect to the cutting edge of the 
insert. When used in combination with the chip- 
breaker design shown in Figures 1 through 4, the 
clamp element is substantially protected from chips 
coming from the workpiece. Additionally, the ex- 
tremely low profile of the clamping element relative 
to the cutting edge of the insert minimizes, if no 
substantially eliminating, the adverse consequence 
of a chip being forced back onto the workpiece by 
contact with a clamping element. It can be seen 
that a chip is unhampered as it is removed from 
the workpiece and can travel rearwardly away from 
the cutting edge of the insert. Thus chip congestion 



and chip build up in the clamping area is substan- 
tially eliminated. 

. It has been found that a metal cutting insert 
incorporating the features described herein when 
5 used in combination with the toolholder provided 
therefor renders significantly improved chip. control 
over a wide variety of metalcutting conditions. 
What has been described is an improved cutting 
insert and toolholder clamping arrangement for use 
io therewith. 

Claims 

1. A cutting insert with an insert body (12) having 
75 a first end (14) and a second mounting end 

(16), a pair of parallel side walls (18, 20) ex- 
tending between said first and second ends 
(14, 16), a bottom wall (22) and a top wall (26) 
having a forward section (28), a middle section 
. 20 (30) and a rearward section (32), said forward 

section (28) in combination with said first end 
(14) including means defining a cutting edge 
(34) disposed at a first elevation relative to said 
bottom wall (22), said middle section including 
25 means (36) defining at least in part a top wall . 

notch (36) extending thereacross and with the 
bottom portion of said top wall notch being 
disposed at a second elevation relative to said 
bottom wall (22), and said rearward section 
30 (32) being disposed at a third elevation relative 

to said bottom wall, which third elevation is 
less than said first and greater than said sec- 
ond elevations, characterized in that said bot- 
tom wall (22) includes means (24) defining a 
35 bottom wall notch disposed in said insert body 

(12) and extending from said first end (14) to 
said second end (16) so as to be perpendicular 
to said top wall notch (36), and in that said top 
wall forward section (28) of said insert body 
40 (12) includes means (38) defining a chip- 

breaker disposed at a fourth elevation relative 
to the bottom wall (22), which fourth elevation 
is greater than said first elevation. 

45 2. A cutting insert according to claim 1 wherein 
the means defining the cutting edge (34) de- 
fines a curvilinear cutting edge. 

3. A cutting insert according to claim 1 wherein 
so the means defining the cutting edge (34) com- 
prises a polycrystalline diamond material which 
is bonded to the top wall forward section (28) 
of the insert body (12). 

55 4. A cutting insert according to anyone of the 
preceding claims, wherein a tool holder (52) is 
associated with said cutting insert (10) and 
adapted to retain said cutting insert (10) there- . 
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4. 



in by means of insert retaining means 
Patentansprtiche 

1. Schneideinsatz mit einem Einsatzkorper (12) 5 
mit einem ersten Ende (14) und einem zweiten 
Einbauende (16), einem Paar paralleler Seiten- 
wande (18, 20), die sich zwischen dem ersten 
Ende (14) und dem zweiten Ende (16) erstrek- 
ken, einer Unterwand (22) und einer Oberwand to 
(26), die einen vorderen Abschnitt (28), einen 
mittleren Abschnitt (30) sowie einen hinteren 
Abschnitt (32) aufweist, wobei der vordere Ab- 
schnitt (28) in Verbindung mit dem ersten 
Ende (14) Mittel enthalt, die eine Schneidkante 75 
(34) festlegen, die bezugiich der Unterwand 
(22) auf einer ersten Ho he angeordnet ist, der 
mittlere Abschnitt Mittel (36) enthalt, die zu- 
mindest teiiweise eine Oberwandkerbe (36) 
festlegen, die sich quer daruber erstreckt, und 20 
der Bodenteil der Oberwandkerbe bezugiich 
der Unterwand (22) auf einer zweiten Hone 
angeordnet ist. und wobei der hintere Abschnitt 
(32) bezugiich der Unterwand auf einer dritten 
Hone angeordnet ist. die geringer als die erste 25 
und groBer als die zweite Hone ist, dadurch 
gekennzeichnet, dafi die Unterwand (22) Mittel 
(24) enthalt, die eine Unterwandkerbe festle- 
gen, die in dem Einsatzkorper (12) angeordnet 
ist und sich so von dem ersten Ende (14) zu 30 
dem zweiten Ende (16) erstreckt, daB sie senk- 
recht zu der Oberwandkerbe (36) ist, und daB- 
der vordere Oberwand-Abschnitt (28) des Ein- 
satzkorpers (12) Mittel (38) enthalt, die einen 
Spanbrecher festlegen,. der bezugiich der Un- 35 
terwand (22) auf einer vierten Hone liegt. die 2. 
groBer als die erste Hone ist. 

. Schneideinsatz nach Anspruch 1, bei dem die 
Mittel zur Festlegung der Schneidkante (34) aq 
eine krummlinige Schneidkante festlegen. a 

Schneideinsatz nach Anspruch 1, bei dem die ' 
Mittel zur Festlegung der Schneidkante (34) 
ein polykristallines Diarhant-Material enthalten, 45 
das mit dem vorderen Oberwand-Abschnitt 
(28) des Einsatzkorpers (12) verbunden ist. 

4. 

Schneideinsatz nach . einem der vorhergehen- 
den Anspruche, bei dem dem Schneideinsatz 50 
(10) ein Werkzeughalter (52) zugeordnet ist, 
der angepaBt ist, den Schneideinsatz (10) darin 
durch RUckhaltemittel zurOckzuhalten. 



deuxieme extremite" de montage (16), deux 
parois laterales parallels (18, 20) s'Stendant 
entre ces premiere et deuxieme extremites 
(14, 16), une paroi inferieure (22), une paroi 
superieure (26) ayant une partie avant (28), 
une partie mediane (30) et une partie arriere 
(32), la partie avant (28), en combinaison avec 
la premiere extremite (14) comportant des 
moyens determinant une arete coupante (34) 
situee a une premiere hauteur par rapport a la 
paroi inferieure (22), la partie mediane compor- 
tant des moyens (36) determinant au moins en 
partie une encoche a paroi de dessus, s'eten- 
dant en trayers et la partie inferieure de cette 
encoche a paroi de dessus etant situee a une 
deuxieme hauteur par rapport a ia paroi infe- 
rieure (22) et la partie arriere (32) etant situee 
a une troisieme hauteur par rapport a la paroi 
inferieure, cette troisieme hauteur etant infe- 
rieure a la premiere et superieure a la deuxie- 
me hauteur, caracterisee par le fait que ladite 
paroi inferieure (22) comprend des moyens 
(24) determinant une encoche a paroi inferieu- 
re disposee dans ledit corps de plaquette (12) 
et s'etendant de ladite premiere extremite (14) 
a ladite seconde extremite (16) de maniere a 
etre perpendiculaire a ladite encoche a paroi 
de dessus (36) et que ladite partie avant de ia 
paroi superieure (28) dudit corps de plaquette 
(12) comprend des moyens (38) determinant 
un brisecopeaux dispose a une quatrieme hau- 
teur par rapport a la paroi superieure (22), 
quatrieme hauteur qui est plus grande que 
ladite premiere hauteur. 

Plaquette de coupe selon la revendication 1, 
sur laquelle les moyens determinant Parete 
coupante (34) determined une arete coupante 
curviligne. 

Plaquette de coupe selon la revendication 1, 
sur laquelle les moyens determinant I'arete 
coupante (34) comprennent une matiere dia- 
mantee poiycristalline qui est unie a la partie 
avant (28) de la paroi superieure du corps de 
plaquette (12). 

Plaquette de coupe selon rune quelconque 
des revendications precedentes, ou un porte- 
outil (52) est associe a ladite plaquette de 
coupe (10) et agence* pour y retenir ladite 
plaquette de coupe (10) grace a des moyens 
de retenue de plaquette. 



Revendications 

1. Plaquette de coupe comprenant un corps (12) 
ayant une premiere extremite (14) et une 



55 



6 



EP 0 431 009 B1 




FIG. 5 FIG. 4 



EP 0 431 009 B1 




76 78 



s ,76 J±L± ' n 



FIG. 6 




^50 



FIG. 7 



52 56 



THIS PAGE BLANK (uspto) 

( 



